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(54) PLL CIRCUIT 
(57)Abstract: 

PURPOSE: To extend the available frequency of the PLL circuit 
by providing plural VCOs whose output frequency characteristic 
with respect to a control voltage differs and validating their 
output signals alternatively according to a prescribed selection 
control signal. 

CONSTITUTION: An oscillation circuit OSC applies an input 
clock signal CO to a phase comparator circuit PFC of the PLL 
circuit. A clock shaping circuit CT delays and shapes the clock 
signal CD from a frequency divider circuit FD1 to generate n- 
phase system clock signals CP1-CPn, which are fed to a 
microcomputer. A control voltage VC is fed in common to VCOs 
1-3 via an LPF and a corresponding selection signal is fed 
through external terminals CM1-CM3. The terminals CM 1-3 are 
coupled with a power supply voltage VCC of the circuit 
alternatively depending on the frequency of the signals CP 1- 
CPn. Thus, the available frequency of the microcomputer is 
extended. 
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W^ff ^-O* V ? n : y ^jffCGt L-C^J^ES^- F O 1 

69 a ^ ( z 

[0028] J: *) , ^mvm^o s l onhii^ 
7-cGizn, miRMWn §cm i ir^^ u^<^t ^n<? 
®j±?ftiJ®M?iil0^vco lwtwis^oj ^ ^ 

n >^ ^ff ^-C 1 CDKlcff ^-i-Wffii" ^» ^ •;/ ?M S-C C; 
^W^J^tl, iltR$lJ»(f-§:CM2X(iCM3/jv^-i U-v 
/^Sn§i:t, SffSWM^tilllSS V C O 2 3i (t V C 
O 3 GOffl^ff #o|= 19 ^ n y^m^-C 2 Z("tC 3 '/>J£E 
ff-^i-*l-lCi-S^ n : y ^ IffCG^ffl^Jn^ o (/).!: A. 

So 

^ [0 0 2 9 ] tU^iStRHIKO S L £OtU^ fJ-^o ^ ^ y / u 

vtm^-cGit, j^m^F Dizx^xx^imn^ v 

^(DWZ^m^ix, 0u *y ^ ff c D t *Z Z> t tl , ^ 
a y ^ jf ^-CDfj:, w\ifc<D£ ■) [Z^ 9uv>j C 
Ti^J: t9ii5£ • Sfl5£i-IT n tl:] t/J •> x r- ^ p 0\A s n 
CP.l-CPni:41 e F D 2 I:: I; 

^cOHfflt^^q^^ 1 (C^^lellT, I^S!^ n <v ^ f5^- 
C P i: W±co r t h , ^ (n^m^ P L FfFij^s 

mj±mw j M^w<mm v c o i. - v c (.) 3 ^ re 
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CO ffl &m % Wt" 6 ^ n y Z ff ^ C D O * 19 I* 7 1 ^ ^ 
D^lf^CPl-CPnWIbtl^ r tbtS 

[0 0 3 0] ird5T\ w^JiJfepijGOP L LlUKiCiS^ 
T\ mi±WW^5Etg|llKVCO 1 -VCO 3 ii, EI6A 
J: 'HA ftfJffll«J±VC{-» LT^ti^n^^S 

a a m i&rnm^ ^ f# o < t+ £ n , L^h^vmrn^ 

mffSMS^SlUKvco i fi, Sfflmffvc^l; 
f£v l /j^mfiv 2 ic^fb£ r. k A 9 , IHfefSF 
l~F 2|cWfELtfiEffl^Iflg*JiSS«S«Sr#i"5o * 
/A ttJ±SiJWM^lgllIKvco2(i, SISiEVC^i 
fiv i^^bmf4:v2i^^^^ia^^^^J: l 9, HK&F 

2~f 3{cnm^mm^m^mmmm^^^, mm 
mmMmmm^vco3(±, ummmvc^m&v i a> 
biev 2 i-mt c t a a ^ , la jsisf 3 - f 4 
! ; xts Ltzmm^m ft m &m mwi & w-r 5 0 

JA A 9 St cot * 9 > AtlAl AoT~^A ^ n =i> ta- 
-^co|MM£fb4bW^co^ 

[ 0 0 3 1] UA±^*HMWic^$n5 A 9 !A w(D56 
PJA£ A>yAP^>;/:A^J-eA r> d =i>tf a. — ^G9^ P -/^ 

,t 0 ft if-m b n & 0 -rft^, 

( l ) A> Ayl^yA^W 9 p p> t^ — ^CO v 7 p 

;y ^^^mssi^sns p LL@Kii, ^nfM4^ 

&lf%^kX\ P L LIHSgm^TiiW ^ p =i>b^- 

(2) ±|B (l) rii^o^T, «fccol:J±ffiiJ^S56SIil 
K*±BESWWJfflifS-»lcfleoT«-W{r!&^ffi4:-r5 

( 3 ) ±ta ( 1 ) ( 2 ) *i ^ ct 9 , tcomn^m 

"Afb^H V J 00. A> >f)V*f-y-?m^<< 9 p p > t 7 ^ — 
[ 0 0 3 2] UAl, *SMtiaoti$jxtOTS:* 



(6) iri¥6- 3 0 3 1 3 4 
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%mxm* ^M^rtg^fc 5 ~ t (i* -) * -e t> ft^ \ m -a-. 

SiRS±fflcogi^mP^5r <t^-C# S. itz. 

V2=i> t'a- ^(i, ft!l^-&:ffi6Q)ltfe-r/n -/ ^ fifj X. 5 -". 

t -e £ -5 L , ^ CO y p -y, tSJ* fi'ffi - ^'^ -^'ASBftB i'Kc 

[0033] m2 i-:^^r, p l l \»mn, 4 mui-y> 
m&mfflMmmm%%m -tz>^t 7^ x % o l , 3 m a ± 

10 C M 1 - C M 3 co 7v t'j ^ ( i Z co II f^ij ! : 1; 5 r'KU S 
( 1 4n > L , ^/u ^ ^ > ffifii Ri- R 3 h ^ "ft ft ft- : ~ it L": 
r^co^^^^^fb-r 5 C ^ n ^ > t ^. - y A 

5/ ^ ^rffi^ ilWfttiJ^IS-^C M 1 - C iVI 3 x M 

i(WS^7BU S ^fr LT^MKiC PU/j>6 P 

[0 0 3 4] 13 icjol , )J > y^^v u — y' SrlSl*--" 

IMlnl^VCO I-VC03 ^rSW^;'Syjfi-4Ang A -A^A 
20 bb<Djjmb&:MXfo% c [iiAiltREK-rO S Lit. f^l o A 
Tjt^HS J: 9 i-, SWftlWf ^-C M :i - c M 3 -nO 

JgVC01-VC03 ^HjAiff ^Ot ^) 9 a y -7 |A"vC 
1-C3 ZmiP^lzBrn-tZ ?av? K -f > ■'<- c; \' 

i-cv3 \c A 6 mai ^ 

T, mflE*Ha®ISSlHl»S V C O I - V C O 3 t^Hti AJS] A 

Z>i><DX3b%>&W\$fa\ £6A, il 2 A^f ri n A ^ 
- V C O 3 RV^ftmtRmSO S L (/) ^flAlAVWfTv^C' 

[0035] u±<Dmwxiz, ^kLxAtmmzizk" 
xftznf^mm&^m^^kft^t^m^ m- x & a - s < 

2x2=i>\fz2. — ?(D2 ^±IrI^ A t A A P L L 

[HKiCiiffl L/ci^CoiAlPJ] L/:/A A H A i3J?.v.i£ 

n z> t> co -e f i ^ < , i?« a , p l l ir! a-s t l a m (A x m 

^ Aco?g^(i, 'pft< k i>mi±fflWMMW<m'6tL'*1sP L 
LIHSS<(:bt>*t- A co A 9 tj: P L LIeII^ A b A A^fA^uS 
icj£< igffl A'#5, 
[0 0 3 6 ] 

[?P^co^yiU «l^i-6^ ! A^7f^A5"^^I^ 0 AfAA 
W 4 t co t r A o A t# b n -6 S(j m ¥ A f 1 A U rA T 

tSCOil 9 A'$>^ 0 f4t)^), y>Al-f 

=»>t'a. — ^^CO^ a . y P P I.N 



(7) 
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Loo, P L LlUSSt>V^X(±-^^ ^ n n — ^60{£ 

/uf - 5/ -fm^r 4 V n n > - ^ ^<D#M«ffif t Sriftit 

[02] 1 1 (o-r^ ^ p ^ y t ; ^-^ e»n^ ^ d 

[0 3] El 2 60 P L L@BgcOSfffflfflia-5SJilH]8S(Z)-* 
[@4] @ 2 60 P L L 0g£D|ilAI^[H]^COi 1 COM 
[IH 5] El 2 60 P L L|HlKcoffl^il4RlElBS^^2oo*j6te 
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^lp 6 - 3 0 3 1 3 4 
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[06] 0 2 OOP L — *iS(?^^'r^'M^)^i/£& 

[07] ^(O^0^(C^3zoT*^l60^#^^^^t/t^ 

4 V a — ^60^ n -/ ^ 3££IHS&go — pi] &7p1""~/ 

CPU—- ^S&S^B, C P G • • ■ 'S n -y >/ 
Egg, X T L * • -7Ki556S^, BUS ■ ■ ■ l*]2]S'< 
^ TIM - • • ^-iW— HISS, ROM • • ■ U - Kt 
> y — ^ y , R AM * • • v > ^^7 ? -t? x y ^e- ij N 
SCI • ■ ■^|i7/^;a^^-V3>^f> y /7i- 
^ D OSC - • ■ JgJglUSS, P L L • • ■ PLL (7x 

-xd^^v-/) nuE&, pfc- • * fiffitbifsmss, 

LPF • • ■ n— ;7 >f/U^, VC01-VC03. 
VCO • • ■ mEE*J»SiMIfE]SS, OSL ■ • ■ thl^i! 
4R@8g, FD1-FD2 • * • ^liiHllfg, CT • ■ • 
n ^SJKIHK, R1-R3 ■ • ■ ffifit- P 1 ^ V C • 

* • Pft^/HVIO SFET, N 1 — N F. • • ■ N -/- 
^>4^MOS FET, V.1-V6 • * ■ -f — ? . 
AG1-AG3 • • • T > K (AND) ^— K NOG 

1 ■ • y T (NOR) ¥— K C V 1 — C V 3 • ■ ■ ^ 
n :y ^ K-f W<— ^ 0 
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